Enhancement of X-ray-induced sister chromatid exchanges in hypoxic cells.
In these studies we have used wild-type Chinese hamster ovary cells (AA8) and a mutant cell line (UV-41) deficient in excision repair to compare sister chromatid exchange (SCE) induction after X irradiation under oxic and hypoxic conditions. X irradiation of AA8 cells under oxic conditions induced only a slight increase in SCEs, whereas at each dose tested a significantly greater number of SCEs were induced in hypoxic cells. When AA8 cells were X-irradiated and the addition of bromodeoxyuridine (BrdU) was delayed for 20 h to allow DNA lesions to be repaired, the levels of SCEs detected in both oxic and hypoxic cells returned to background levels. X irradiation of UV-41 cells also induced only a slight increase of SCEs in oxic cells, whereas a significant number of SCEs were induced in hypoxic cells. However, in contrast to results with AA8 cells, when hypoxic UV-41 cells were X-irradiated and the addition of BrdU was delayed for 20 h, the number of SCEs remained significantly above background levels. In combination with previous alkaline elution data, these results are consistent with the possibility that DNA-protein crosslinks are responsible for the SCEs induced by X irradiation of hypoxic cells. Irrespective of the mechanism(s) involved, the data presented suggest that the SCE assay may potentially aid in the detection of hypoxic tumor cells.